REMARKS 

In view of the above amendments and following remarks, reconsideration of the rejections 
contained in the Office Action of October 25, 2006 is respectfully requested. 

Claims 1 and 17-27 were rejected as being unpatentable over Tausig et al., U.S. Patent No. 
6,3 1 1 ,759 (Tausig) in view of Kemnitz, U.S. Patent No. 5,778,533 (Kemnitz). However, it is 
respectfully submitted that the present invention is not disclosed or suggested by these references, 
whether considered separately or in combination. 

The present application at this time includes two independent method claims, claims 1 and 
26. Both have now been amended at this time to refer to the piston as being formed from a steel 
material. In addition, claim 26 has been amended to recite particular aspects of the present invention 
which will be discussed below. 

That is, claim 26 recites the additional step of casting and cooling a steel material. The step 
of heating heats the steel material so as to bring the steel material to an intermediate temperature 
between its solidus temperature and its liquidus temperature. At least one of the casting, cooling and 
heating comprises obtaining a globular primary structure of the steel material. The steel material is 
then shaped by thixoforging the steel material at the intermediate temperature so as to form the 
piston. The globular primary structure of the steel material is obtained without an operation of 
globulization separate from the casting, cooling and heating. 

These amendments are supported by the original specification. Note the discussion 
beginning from the third to last line on page 4 of the specification, and the first two paragraphs on 

page 5 of the specification. 

It should be primarily emphasized that the Tausig reference deals substantially only with light 
alloys, and mainly aluminum alloys, as can be seen from the examples that are given by Tausig. 
While steels are briefly cited in Table 1, there is nothing within Tausig that would disclose to one 
of ordinary skill in the art sufficient information to enable the manufacture of a steel piston without 
undueexperimentation.Thethixoformingoflightalloys is relatively easy, because these alloyshave 
a low melting temperature. However, for steels the process is much more complicated because of 
their higher melting temperatures. Note that in column 5, lines 44-50 of Tausig, casting preferably 
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takes place inTausiginastee. mold. This would bequite difficult if .he cas, aUoyuse.f was steel, 
and not a light alloy with a low melting point such as aluminum. 

Furthermore, Tausig has in essence four steps, which will be discussed in detail. 

First Tausigbeginswimamaterialthathasbeenpreviouslyobtainedbyconventionalmeans, 

such as being cas. in roll bars or billets or ingots cu, in.o slugs having a known composition and 
know, liquidus and solidua temperatures. See for examp.e column 2, lines 65-66; and column 6, 
Knes 52-54 which lead one .o the underslanding .ha. the aluminum alloy was already avatlable 
before being remehed in a subsequent second step tha. will be discussed below. See also, for 
example, column 7, line 27, stating that tire "liquidus-cas, 2618 s.ugs were reheated", which slugs 
are the products from which the process begins. 

In a second step according to the operation of Tausig, feedstock is made according to a 
process that involves re me.ti»g. he slug as described above in order to bring me slug. o a. iqutd state. 
I,s temperature is then reduced down to a temperature between tire liquidus temperature and the 
liquidus temperature plus 10°C. It is cast a. this temperature until complete solidification. The 
second step is par. of the basis of .he Tausig invention, and is what gives .he feedstock a globular 
structure tha. is helpful in tire subsequent steps of Tausig. The second step of Tausig is no. present 

and not required in the present invention. 

ThisseeondstepisdescribedatanumberoflocationsinTausig. For example, at lines 32-35 

of column 4, Tausig states that "it has been surprisingly discovered that the solidified metal can be 
partially remelted and thixoformed and that significant benefits accrue in the thixoformmg process. 
The thixoforming takes place in later steps. 

At lines 38-41 of the same column, Tausig states that "thixoforming can be easily conducted 
usin g highsolidsfiaction,lowdietemperatureandlowformings P eedw 
require lower solids fraction and higher forming speeds to obtain similar results." 

Further in column 4, lines 54-57 Tausig states that "the solidified metal has been found to 
have an as-cast microstructure that contains -md^mJ^s separated by a phase of lower 
melting point material (normally eutectic phase)." (Emphasis added) 



Performing this second step would be very difficult under industrial conditions. As Tausrg 
notes in column 3, lines 41-58, temperature control becomes progressively more difficult as the 
volume of melt increases. With the assumption that a reliable temperature reading ts obtamed, a 
spanaltemperaturedistrfbuuonor^^^^ 

a number of probes that are distributed throughout the volume of melt. The discussion, contmumg 
through line 21 of column 4, establishes that a complex temperature measurement devrce is 
necessruy.WhileTamigdiscussesinmisparithatTausig'sinventionencompasseswithmtts scope 

.emperamrecomrolsysremscapableofachievingthedesiredaccuracy and control, Tausigalsono.es 

con.ro! techniques allow the molten metal temperature ,o be controlled to .he accuracy recurred. 
However, .he precision that is required for the temperature regulation by Tansig is in fac. no. 
obtainable under industrial conditions. Because the present invention does no. require mrs second 
step, .he present invention in fact readily simplifies the process as compared with Taus,g and 
provides far better productivity as a result. 

The solidified feedstock that is obtained in the above-described second step of Tausig is then 
again reheated in a third step. At this point, it is reheated to between tts liquidus and solidus 
temperatures so mat it is partially remetted. The feedstock has a globular primary structure as 
described in lines 57-64 of column 4. Tausig cites no particular requirements with respect to the 
reheating phase; the semi-solid material or slurry is obtained, containing both solid particles and 
liquid metal. 

In Tausig, the temperature that is to be reached for forming an aluminum alloy can 
correspond to a solid fraction of 50 to 80% according to the examples described in Tausig. See 
c0 lumn5,lines46-67,^^ 

present invention, for thixoforging a steel alloy, a liquid fraction of 1 0 to 40% corresponding to a 
solid fraction of 60 to 90%, is appropriate, as discussed in the specification. 

A fourth step in Tausig involves the thixoforming of the metal that is obtained through the 
third step described above. With the aluminum alloys, the use of a ceramic die is possible, as 
described in column 7, line 30. However, this would not be possible with steel. 
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is consi dered advanta g e„os. See eon™ 6, fines ,-5, — J - 44 — MU^ 
However these low speeds are disadvanta g eous in a practical industna. proeess. By contrast, * 
Zltento LoMn, - thixofor^ of steel, a hi g h delation speed . pos* 

,„ the present spe r , CT of04m/s advantageous both for the final quality of the 

the present invention can be on the order of 0.4 m/s, aavan B 

cwi that is cast either continuously or into ingots, me casting f 

tonally the liquid stee. ean be stirted by electr„ma g ne,ic nteans within the mold and 

l! s.u g Inperature that is rented to a very precise level, between the houtdns an 1 C 
2 Zt U w„n Wn „.bepos si b 1 e„nap ra cfica 11 eveHn ta dns tri a 1 —S^ni^tt 



or ingot The risk of solidification of the steel in the net casting nozzle b too high. 

The Uauidnstemperatureoftitesteeldependsuponteeomposition. The greater theamoun, 
of afloying e.emcnts, tite lower the fiouidus temperature. However, even for highly alloyed sreels, 

1490-C far higher than the 638°C of the alnminnm alloy that is cited in Tanstg. 

;husashasheendiscnssed,wi,h.heptesentinventiontheseeonds.epasdescribedhyTanstg 

.avoided. The heating «o between the solidns and liqnidustentperaunes can include obtarmng. he 

1 described, the heating speed can be contro.led in order to fnrtirer improve the gfobufanfy 
primary sttucture. Note tite disctrssion in paragraphs 2 and 3 of page 5 of the original spectficatron. 

Wependentetaim 1 c.ear,y distingnishes over Tausig becanse of its recitation of the prston 
being formed from a steel part cast in one piece. 

■ndependen. claim 26 recites a method of making a piston in which it is specrfical.y reeded 
that at leas, one of .he casting, coding and heating comprises obtaining .he gfobular primary 
stature of .he steel ma,erial. Furiher, tite claim recites .ha. the globnlar primary stnrctnre of the 
sK e, material is obtained withon. an operation of gfobulization separate from .he casting, coohng 
and heating. Accordingly, both independent claims clearly distinguish over Tans.g. 

Kemnfrz has been cited by the Examiner with a proposition of showing a one-p.ece steel 
piston However, it does no. odterwise cure .he defects of Tansig as described above with respect 

„o, sngges. to one of ordinary skiff in the art tha, the process of Tausig could be used for .he 
fomration of a stee, piston, because of the problems that are involved in manufacturing a steel 
product with the method of Tausig as described above. 

Accordingly,!, is respectfully submitted mat allofthe claims which are now pendtng tn .he 
present application clearly distinguish over Tausig and Kemntt, titration of such is respectfully 
requested. 
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In view of the above amendments and remarks, it is submitted that the present application 
is now in condition for allowance, and the Examiner is requested to pass the case to issue. If the 
Examiner should have any comments or suggestions to help speed the prosecution of this 
application, the Examiner is requested to contact Applicant's undersigned representative. 



NEP/krg 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202) 721-8250 
March 26, 2007 



Respectfully submitted, 




Nils E. Pedersen 
Registration No. 33,145 
Attorney for Applicant 



